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WRITTEN OPINION 



Intern, application No. 
PCT/NL95/00108 



I. Basis of the opinion 



1. This opinion has been drawn up on the basis of (Substitute sheets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to in this opinion as "originally filed".): 



[x] the international application as originally filed. 



[ ] the description, pages __ , as originally filed, 

pages . , filed with the deiand, 

pages , filed with the letter of . 

[ ] the claims, Nos. , as originally filed, 

Nos. , as aiended under Article 19, 

Nos. , filed with the deiand, 

Nos. , filed with the letter of 



] the drawings, sheets/fig , as originally filed, 

sheets/fig , filed with the deiand, 

sheets/fig , filed with the letter of 



2. The amendments have resulted in the cancellation of: 

[ ] the description, pages 

[ ] the claiss, Nos. 

[ ] the drawings, sheets/fig 



3. [ ] This opinion has been established as if (soae of) the aiendients had not been iade, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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III. Mon-establisbient of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), or 
to be industrially applicable have not been and will not be exaiined in respect of: 

[ ] the entire international application, 

[x] claiis Nos. 1-3, 7-17 (when dependent on Claits 1-3) 

because: 

[ ] the said international application, or the said claiis Nos. relate 

to the following subject latter which does not require an international preliminary exaiination (specify): 

[ ] the description, claiis or drawings (indicate particular eleients below) or said claiis 

Nos. are so unclear that no leaningful opinion could be forned 

(specify): 

[ ] the claiis, or said claiis Nos. are so inadequately supported by 

the description that no leaningful opinion could be foned. 

[x] no international search report has been established for said claiis 
Nos. 1-3, 7-17(partially) . 



/ 
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V. Reasoned stateient under Rule 66.2(a) (ii) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 



1. STATEMENT 

Novelty (H) Claiis 1-17 NO. 

Claiis 

Inventive Step (IS) Claiis 1-17 NO. 

Claiis 

Industrial Applicability (IA) Claiis 

Claiis 



2. CITATIONS AND EXPLANATIONS 

The following documents will be referred to in this 
opinion: 

Dl = WO-A-88065916 

D2 = EMBO Journal, 1987, pp. 1245-1249 

D3 = Journal of Immunology, 1988, pp. 2749-2754 

D4 = EP-A-322 990 

D5 = EP-A-262 710 

D6 = WO-A-9010449 



Novelty (Article 33(2) PCT) 

The peptide sequences as claimed, including the more 
restricted ones of Claim 6, are anticipated by the 
documents D1-D3. 

See especially the following pages: 
Dl , p. 8 sequence 231-245, 

D2, p. 1247. . .sequence 112-132, overlap in DDVAG = sequence 
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81-85 as claimed - see comment on page 1248, 
column 2, about identity. 

See also the selection method, page 1248, 
column 2, bottom, 
D3, Table 1.. sequences 231-245, 241-255 and 91-105 - the 
latter overlapping with sequence 84-95 of 
Claim 6. 



Since the related matter of the dependent claims is evident 
to the skilled man, no presence of novelty can be acknowled- 
ged at this stage. 

Inventive step ( Article 33(3 1 PCT) 

Similar approaches using (other/overlapping) fragments of 
M. tuberculosis are already known in the prior art - see 
also the additional documents D4-D6, more specifically: 

D4, p. 6 Use of other fragments for protection against 

induction of adjuvant arthritis, 

D5, p. 3 Use of further fragments, including the neigh- 
bouring 171-240, for the preparation of compo- 
sitions for alleviation, treatment and diagnosis 
of autoimmune diseases. 

D6, p. 7 Use of fragments for prevention or treatment 

of diabetes mellitus. 

Having regard to the teaching and extensive background refe- 
rences of the cited documents, it is evident that most of the 
characteristics of the hsp65 (and related proeins) are well 
known . 

Moreover, the discussion of D3 , pages 2752-53, 1988, is also 
instructive about the possibily offered by these peptides. 
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The Applicant is th refore ask d to restrict his claims, if 
possible with r gard to A34 (2) (a), and provide further in- 
formation about the inventiv step [= further contribution 
to the art] . 

Since the concept can no longer be considered novel (i.e. 
other sequences have already been suggested) , a non-unity 
objection may arise from the selection of different peptide 
sequences . 
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VII. Certain defects in the international application 

The following defects in the fori or contents of the international application have been noted: 
X. Prior art (Rule 5 t l(a)(ii) PCT) 

To meet the requirements of Rule 5.1, the documents D1-D3 
and D6 should be cited in the Description (depending on the 
future restrictions). 
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VIII. Certain observations on the international application 



The following observations on the clarity of the clains, description, and drawings or on the question whether the 
claiis are fully supported by the description, are lade: 

1. 

On page 5 (bottom) and page 6 (top), the references to 
Fig. 14 are unclear, because said figure is not present. 

2. 

Since M. tuberculosis and M. bovis are not identical, 
the bracket of Claim 2 is not clear. 

Should the complete sequence be identical, this should 
be pointed out. 

3. 

In Claims 5-7, it is not clear whether the wording "..com- 
prises at least 5 amino acids which are in the same relative 
position.." indicates identical amino acids or not. 

4. 

Claim 9 has no clear interpretation, because the exchange 
of one or, in particular, more amino acid(s) may result in 
a completely different peptide, especially in the case of 
shorter peptides. 

5. 

Claim 10 borders on a scientific theory under Rule 39(i), 
and there is no evidence that this will invariably lead 
the skilled man to a successful result. 
In view of the anticipating prior art, the question of 
non-unity also arises. 

6. 

Claim 13 appears to include known microorganisms; in the case 
of special strains, see Rule 13bis PCT (deposits). 
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(57) Abstract 

Peptides are provided which are useful for protection against or treatment of an inflammatory disease, including autoimmune diseases, 
such as diabetes, arthritic diseases, atherosclerosis, multiple sclerosis, myasthenia gravis, or inflammatory responses due to tumour or 
transplant rejection. The peptides contain a part of the aminoacid sequence of a microbial protein having a conserved mammalian stress 
protein homologue, wherein the overall aminoacid sequence identity between the microbial and the mammalian homologues is at least 25 
%, and the sequence identity between the microbial and the mammalian homologues of an area of at least 75 consecutive aminoacids is at 
least 30 %, said part comprising at least 5 aminoacids which are in the same relative position as the same aminoacids in a T cell epitope of 
said stress protein, which epitope contains at least 4 consecutive aminoacids which are identical with the corresponding mammalian stress 
protein aminoacids. Nucleotide sequences, expression systems, antibodies and pharmaceutical and diagnostic compositions derived from 
these peptides are provided as well. 
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International Patent Application No. PCT/NL95/00108 
in the name of Universiteit Utrecht et al. 



Dear Sir, 

This is in response to the Written Opinion dated 12 December 1995- 



It is believed that the peptide sequences as claimed are not anticipated 
by document D1-D3. nor by any other prior art document. 

In considering novelty of the subclaims, such as claim 5 or 6, it should 
be borne in mind that they do not just specify a part of the M. 
tuberculosis hsp60 protein as defined by their amino acid numbers, but 
also by the criteria which are laid down in the claims on which these 
subclaims depend. In particular, the criteria of claim 1 state that the 
partial amino acid sequence should at least contain 5 amino acids of a 
T cell epitope of the microbial stress protein and that said epitope 
contains at least 4 consecutive amino acids which are identical between 
the mammalian and the microbial proteins. 

The sequence of Dl , page 8, 231-2^5. does not comply with the criteria 
of the claims, even though it shares 5 amino acids with the sequence 
mentioned in claim 5, because it does not contain at least U consecutive 
amino acids which are identical between mammalian and microbial protein. 
This can be seen in the present figure 13. which shows that in the 
sequence 231-2^5 (lowest line of p. 1 of fig. 13) there are only 3 
consecutive identical amino acids. In addition, the sequence 231-2^5 of 
Dl does not contain a T cell epitope, or at least is not said to have 
such an epitope. 



Novelty: 
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Similarly, the sequence 112-132 of D2, page 1247 does not anticipate the 
sequence of claim 5, or any other claim, because there is no series of 
4 consecutive identical amino acids. Also, the method of selecting the 
peptides according to D2 is completely different from the present method 
(compare D2, p. 1248, last lines with patent claim 10). The sequences of 
Table 1 of D3 do not anticipate the present sequences either, even 
though they partly coincide with the sequences as numbered in claim 5. 
because sequences 91-105 and 241-255 do not comprise a T cell epitope as 
follows from the table itself, and sequence 231-245 does not contain 4 
consecutive identical amino acids as explained above. 

Although it is not believed to be relevant to the question of novelty, 
the Examiner's opinion that the "related matter of the dependent claims 
is evident to the skilled man" is not understood. For example, no prior 
art document appears to even remotely suggest the feature of claim 8. 

Inventive step: 

The present invention concerns a systematic approach for the development 
of tools in the treatment and diagnosis of inflammatory diseases, 
including autoimmune diseases . The inventors believe that they are the 
first to have provided such a systematic approach, the approach being 
the use of proteins similar but not identical to the mammalian self- 
proteins related to the particular disease. This approach has resulted 
in a method of selecting suitable peptides (present claim 10), the 
peptides themselves described by well-defined criteria (claims 1-9) as 
well as further tools derived therefrom (claims 11-17). 

Therefore, the opinion that "similar approaches using fragments of 
M. tuberculosis are already known in the prior art", is believed not to 
be correct. 

It may be true that several fragments of M. tuberculosis have already 
been described and been claimed to have a particular use, but these 
previously described fragments do not meet the definitions of the 
peptides according to the inventions, and, moreover, they do not have 
the desired function and thus are of no use in the aim of the present 
invention. This has already been explained above where the fragments 
described in D1-D3 are concerned, but the same applies to the fragments 
mentioned elsewhere: 

D4 proposes polypeptides corresponding to the sequence 172-192 of ff. 
bovis, from which the sequence 172-179 and/or 179-192 should be absent. 
The only part of the hsp60 sequence 172-192 that might meet the present 
criteria is the sequence 171-175 (see fig. 13(1). numbering of M.tub), 
but this sequence should precisely be absent according to D4. 



/ 
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D5 proposes a larger sequence, which does not comply with the present 
criteria either. Moreover, it is described in the present application 
(page 18, 19 and figures 7 and 10) that an immune response against 
epitopes in this region does not induce protection and, furthermore, the 
epitopes in this region do not meet the selection criteria of the 
present invention. 

The fragment disclosed in D6 (see claim 32 thereof) corresponds to 
sequence 410-430 of the W. tuberculosis hsp60 which, again, does not 
fall under the present definitions, for instance because it does not 
have the required 4 consecutive identical amino acids. 

It may be true that many characteristics of hsp65 are known, but there 
is no scientific basic whatsoever for the assumption that "most of the 
characteristics of hsp65 are well known". In contrast, it is believed 
that we are only at the beginning of understanding some of the 
characteristics and functions of hsp65 and other stress proteins. 

D3 may be instructive as to the possibilities offered by these peptides, 
but the peptides disclosed therein are the wrong peptides according to 
the present invention, and moreover, D3 is perhaps instructive for 
diagnosis and protection in mycobacterial infectious diseases, but 
certainly not for autoimmunity. 

The applicant is of course willing to provide further information about 
the inventive step, possibly in an informal interview, but after the 
explanation here above it is not yet clear to them what the remaining 
objections as to inventivity could be. In anticipation a copy of a 
publication by the inventors, which is presently in press, explaining in 
more detail the merits of the invention, is enclosed herewith. The most 
relevant parts are underlined. 

Prior art: 

Substitute pages for page 2 are enclosed herewith, containing a 
reference to D1-D3 and D6. 

Remaining i gsyes: 

1. Figure lk should be present, because it was filed together with the 
other documents of the application. Fig. 14 followed the hard-copy 
version of the sequence listing, and did not directly follow fig. 
13. As a result, the sheets of figure 14 were inadvertently not 
counted in the sheets of the drawings in box VIII of the request 
form, but they were contained in the sequence listing. The reason is 
probably that figure Ik was filed in the third priority application 
as a sequence listing, and was converted to a revised sequence 
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listing and a figure after a formality requirement by the European 
Patent Office. An additional copy of fig. 14 is enclosed herewith. 

2. In the amended claims filed herewith, claim 4 (not claim 2) has been 
amended so as to clarify the identity between the two proteins. 

3. The identity of the at least 5 amino acids has been clarified by 
amendments of claims 1, 5. 6 and 10. 

4. It cannot be seen how the feature of claim 9 could result in a 
completely different or a shorter peptide. The wording of the claim, 
and if necessary, page 8, lines 16-32, make it clear that the 
peptide cannot be completely different or shorter. 

5. Although claim 10 may be partly based on a scientific theory, the 
claim itself contains clear-cut, concrete measures to be taken by 
the technicians in order to arrive at the desired result. If 
necessary, the exemplification on page 5 line 29 - page 7. line 5 
together with figure 14 and/or Seq. No.'s 2 and 3 will give further 
unambiguous guidance. 

6. Since claim 10 ultimately depends on claim 1, and claim 1 has been 
amended so as to specify that the peptide contains no more than 30 
peptides, claim 13 appears not to comprise known microorganisms. 

Apart from the amendments already referred to above, the amended claims 
filed herewith also contain amended claim 1, wherein the minimum 
homology of the sequence of 75 amino acids is put at k0% , and the total 
length of the peptide sequence is restricted to 5~30 amino acids 
(original claim 7). and the presence of 4 consecutive amino acids is 
clarified; as well as an amended claim 17 . Amended parts are underlined 
in one copy of the claims. 

It is requested that in case major objections as to novelty or inventive 
step should remain, an opportunity for further explaining the merits of 
the invention, be it in writing or orally, be given before the 
International Preliminary Examination Report is drawn up. 

Yours sincerely, 
Nederlandsch Octrooibureau 
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INTRODUCTION 

Thymic negative selection is a mechanism by which potential autoreactive T cells 
are eliminated. However, cellular techniques of T cell cloning have revealed the 
presence of self-reactive T cells in the repertoire of the healthy individual. Now it 
is widely assumed that peripheral tolerance is an important mechanism to regulate 
the potential self reactivity of the latter T cells. Therefore, it is possible that the 
positively selected repertoire harbours T cells that have the capacity to support T 
cell regulatory mechanisms of peripheral tolerance. 

Models of induced autoimmune diseases have shown that the autoimmune po- 
tential of the healthy immune repertoire can be unleashed under experimental con- 
ditions. Many self antigens, when integrated into a suitable adjuvant such as com- 
plete Freund's adjuvant (CFA) or non-mycobacteria containing mineral oils (IFA), 
have been shown to break tolerance upon experimental immunisation. It seems as 
if in that case, aggression (Thl ?) promoting conditions serve the purpose of tipping 
the system over the edge into developing oven pathological self reactivity. Autoim- 
mune arthritis, which may possibly be regarded as an example of THl dominated 
immunopathology. can be induced in animals by using a variety of oily adjuvants. 
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even without the addition of self antigen such as collagens and proteoglycans. This 
suggests that under such conditions virtually any self antigen present at the site of 
immunisation is capable of triggering "aggressive" responses in T cells with the 
suitable specificity of seeing the self antigen in joints. In addition, it is possible that 
exposure of the system to self antigens may also help to reinforce the control of self 
reactive cells. This can occur during the spontaneous remission of the induced dis- 
ease or by exposing the immune system to the self (auto-)antigen in the absence of 
aggression-promoting conditions. The latter may be the case for heat-shock pro- 
teins in arthritis. 

Immunisation of rats with whole mycobacteria, which may be an essentially Th 1 
promoting condition, leads to arthritis. The same form of arthritis has been shown to 
be transferable using a T cell clone recognising mycobacterial hsp60. However, 
upon immunisation with the mycobacterial protein hsp60 in the absence of myco- 
bacteria, no arthritis is seen and all that remains is increased resistance to subsequent 
induction of arthritis, no matter which substance is used for arthritis induction. Evi- 
dence has been collected now that such protection may have resulted from the induc- 
tion of self hsp60 cross-reactive T cells (see below; Anderton et al. 1995a). Support- 
ive evidence that similar mechanisms may be operative in natural autoimmune dis- 
eases comes from children with chronic rheumatoid arthritis. It appeared that T cell 
responsiveness to human hsp60 in these patients is associated with a remitting 
course of their disease. T cell responses were not seen in patients with non-remitting 
disease. Interpretation of these experimental observations, has led us to propose that 
T cell responses directed at self hsp epitopes are part of regulatory mechanisms con- 
tributing to dominant forms of disease-suppressive peripheral tolerance. 

For the immune system, heat-shock proteins are likely to be a special case for 
several reasons. 

First of all. hsp"s are exceptionally well conserved proteins, which is reflected 
by the presence of a considerable degree of sequence identity between bacterial 
hsp's and their mammalian counterparts. 

Secondly, despite their similarity with self antigens, hsp's are exceptionally im- 
munogenic bacterial proieins. This may be due to repeated or continuous exposure 
of the immune system to such proteins during vaccination and infection or by con- 
tact with the residential intestinal flora. Alternatively, since heat-shock proteins ap- 
pea r to h ave a Jiigh leve^of expression in thymic corticaj_celIs, the site in the thy- 
mus where positive selection occurs (Birk et al.. in press), mechanisms ofjhymic 
positive selection could have created a relative overrepresentation of hsp reactive 
cells, with the capacity to cross-recognise conserved bacterial hsp epitopes. And. 
indeed, specificity analysis of hsp reactive cells has reveaied that, under in vi'rro 
conditions, these cells are sometimes also responsive to self (mammalian) hsp's. 
The question that remains is how. despite their abundant presence, such self hsp re- 
sponsive cells are kept functionally tolerant. A possibility is that such tolerance is 
maintained through the continuous interplay of self hsp responsive T cells with 
bacterial hsp's at the mucosal surfaces of the gut. Here the cells are confronted with 
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bacterial hsp's and the system is conceivably tuned to avoid inflammatory re- 
sponses. As we know, presentation of antigens at the gut mucosa is a preferred 
route of tolerance induction. Thus.' tolerance for self hsp's may well depend, at 
least in part, on the principles of mucosal induced tolerance. The finding that the 
presence of intestinal flora contributes to resistance to experimental autoimmunity 
in various models, can be seen as being supportive of this possibility. In this way 
also exposure of the immune system to bacterial hsp at the mucosal surface may 
contribute to expanding a hsp reactive repertoire, although according to principles 
of oral tolerance such a repertoire may behave in a functionally different (tolerant?) 
way. Furthermore, with self hsp's being close to their bacterial analogs, but not 
identical with Ihese, effects such as those seen with altered peptide ligands at the 
clonal T cell level may be operational in maintaining a relative state of functional 
tolerance in self hsp specific cells, upon recognising self hsp. and perceiving it as a 
peptide analog of the bacterial hsp epitope. The work by Wauben et ai. (1992a) has 
sfiown that single amino acid substituted peptides based on protein sequences of 
autoimmune disease associated molecules, are capable of dramatically reducing the 
incidence and severity of induced autoimmune diseases. Based on observations in 
preimmunisation experiments and by comparison of relative MHC binding capac- 
ity with disease suppressive potential, it has become clear that such peptide analogs 
have activities that exceed mechanisms of MHC blocking. Apparently, subtle alter- 
ations in protein sequences of disease-associated antigens may yield peptides with 
the potential of stimulating mechanisms of disease-controlling peripheral toler- 
ance. It is possible that during thymic selecuon, where full agonistic interactions 
rnayJwdTtojpoptotic : cdUJeath. positive selecuon ofT c ells is operative through 
recognition of the self antigens in the form of partial agonistsIJameson et al. 
1995). Injhe case of hsp reactive cells, such cells, jelected by recognising self hsp 
peptides as partial agonisTI, may then have undergone expansion in the periphery 
on the ba sis of r ecognition of bacterial hsp's acting as full agonists for t hese cells. 
Upon recognition of target self hsp. such recojnised sel f peptides would act again 
aTpahi al agonists, setting the respondin g cell in_a_non-resP onsive. tolerance pro- 
moting rmodeTEve n so. wjTerTseff "Rsp^ are expressed at die site of inflammation 
(stress response) it is possible that such mechanismsdo contribute u> dominant (by- 
stander) regulation. leading to suppression o£m^inflarnmatbry response. 
~A third characteristic aspect of hsp's is their regulated, stress-dependent level of 
expression in tissues. Their raised synthesis during any stressful event, including 
inflammation, makes hsp's dependable antigens that will be expressed where the 
action is. In that sense, taking into account that self hsp's may serve as targets for 
self-directed regulation, hsp's could be ideal molecules signalling feed-back down- 
regulatory events in the case of (autoimmune?) inflammation. Their low level of 
expression under normal non-stressed situations may be an additional critical fac- 
tor in the maintenance of tolerance with regard to these proteins. Low expression 
levels under normal conditions would take away the necessity of tolerance for such 
antigens to be complete under all circumstances. 
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Regulatory events in peripheral T cells, contributing to peripheral tolerance, can 
be based on peripheral bystander suppression, where tolerance is maintained 
through the elaboration of suppressive cytokines that control activated cells in their 
immediate vicinity. In addition direct T-T cell interactions among activated cell 
populations may play an important role. Broeren et aL (1 994) have isolated TxR V 
gene specific T cells, with the capacity of directly recognising die relevant acti- 
vated T cell clone. Moreover, such T cells were found to exert disease suppressive 
activities in experimental arthrids. In this case, the raised expression of MHC class 
n molecules on activated T cells, together with Intemalisation of T cell receptors 
following triggering of the cells, was suggested to offer possibilities for MHC re- 
stricted presentation of clonorypic markers of T cells to other T cells with regula- 
tory capacity as a feed-back mechanism of peripheral tolerance that becomes active 
after T cell activation. 



ADJUVANT ARTHRITIS AS A MODEL FOR T CELL REOULATION OF 
AUTOIMMUNITY 

One of the best studied models of arthritis is AA Disease is induced by the immu- 
nisation with mycobacterial antigens and is transferable by T cells alone. Holothhz 
et al. (1983) have shown that passive transfer of a single T cell clone, being reac- 
tive to mycobacteria can also lead to induction of AA. Subsequent analyses have 
shown that this arthritogenie T cell clone, ealled A2b, recognised die 180-lfifi se- 
quence in mycobacterial hsp60 (Van Eden et al. 1988) and also responded, al- 
though to a lower extent, to cartilage proteoglycan (Van Eden et al. 1985, 1989). 
This was the first demonstration of the fact that autoimmune T cells, with a single 
antigenic, in ibis case "self" cross -reactive, specificity, can induce the full pathol- 
ogy of clinically overt arthritis. Further experiments have shown that the same, but 
attenuated. T cells and their specific antigens (or epitopes) in the form of synthetic 
peptides, can be used to induce a specific form of protection against AA. 

CONSERVED BACTERIAL HEAT-SHOCK PROTEIN PEPTIDES INDUCE DISEASE- 
SUPPRESS IVE REGULATORY T CELLS 

H$p60 was defined as an arthritis-associated antigen by the fact mat arthritogenie 
A2b, raised against whole U. tuberculosis in the AA model, responded to recom- 
binant mycobacterial hsp60 as cloned in E. coll (Van Eden et al. 1988). Having 
identified mycobacterial hsp60 as a critical antigen in the induction of AA in Lewis 
rats, experiments were initiated to see whether arthritis was inducible by immuni- 
sation with recombinant hspoO. However, no arthritis was seen to result from hsp60 
immunisation and immunised animals were found to have become resistant to sub- 
sequent induction of AA using whole mycobacteria. Mycobacterial hsp60 was also 
found to protect against streptococcal cell-wall induced disease, pristane (oil) in- 
duced disease and to a variable degree also against avridine and collagen type II in- 



12 FEB '96 12:01 RIJKSHIV. 



HSP'S (ALTERED) SELF PEPTIDES, T CELL REGULATION 5 

ducedarthriusCrev^ ' 
seemingly general ^^.^^^S^ •» wUh 

Ur protein* having f^^^^J^jS^*^^ 
every Uvlng cell. Probably due » ™* JJJJSi 1 coniequcnce, extensive a»ino 
try variation bai remained remarkably U^£AJ hsp's. Despite 

Sequence identities exist between ^£X"^*« found to be 
their similarities ™* 

stress (they are also cabled ^ 0 Ja to feature a more intense 

don characterized by local cellular ™ ™ antibodies than healthy syn- 
tutaini in the immune-histology ^«J^ 1 "Stil«SeU. not only was auch 
ctm(Boo S et al. 1992). In ^^^^U ob.Jvedin di, 
raised expression seen, but ^^iJJ^'UMd.Sii. altogether the ob- 
eased animals, Irrespective ^■JJJ^JjSe presence of arthritis led to 
•ervations made to various models sugges^o in ' d ta the inflamed 

L> c* recomMMW ™<° bK «^ h ,5^£ .Sywl te M> proline «- 
^j, oken from immunlKd ran, *«" "Tjlimt ike «oole myeobirartil 

h£e» »*c»£ U turned oot .fc* Jm£~J ^ .ptope. loc«ed o» *e 

£pM molecule. " ' ^ °J£ta4 ty WW"!"* * «" 

truly no dominance of 180-188 was VPj" ' j i). Upon tesnng these T 
to detail by generaUng ^?^^^^m)J» sequences. only 
Z£Z> for ««ponse. to ^^oT^^l to (be homology 
oneTttlllu*^*^ 
rat hsp60 peptide. As to be expected uo 



12 FEB '95 12:01 RIJKbUruv. imv t 



VAN EDEN ETAL. 



17* 2)1 «rsir;T.-,»T,T. i»gTr* 

li:-1I> T\'BXMnr U3KI>JtKB 1.141 



Fj* . 7. Mycobacterial h»p65 ("hs p60) T eel! epitopes in the Lewis rat. Sequence homolojiei 
with rat hip60 ire indicated. Identical residues are indicated by *. Underlined are the epitope 
core sequences. Only T coll HS2 was reiponding to rat htp60 and protected against arthritis 
upon transfer. 



bacterial and rat sequence, this particular epitope, which was the sequence 256- 
265, turned out to be strongly conserved (see Fig. 1) (Andenon et al. 1995a,b). Fur- 
thermore, the T cell was shown to recognise heat-shocked (after culture at 42*C for 
1 hr) anrigen-preaendng cells (spleen cells) without addition of peptide. Transfer 
experiments showed that only this particular T cell conferred protection against 
disease, while all other hsp60 specific T cell lines tested did cot. So, in this case, it 
was the autoreactive cell, which responded to self stress proteins, thai suppressed 
disease (Andenon et al. 1995a). 

The various peptides that included our newly defined T cell epitopes were tested 
for their capacity to protect Lewis ran against AA by immunisation prior to disease 
induction. Remarkably, only peptides containing the conserved, rat hsp60 cross-re- 
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responses protects these patients from developing a non-remitting chronic form of 
disease. The presence of responses during the active phase of disease, preceding re- 
mission, suggests, in line with the observations made in the AA model, that re- 
sponses to self hsp60 may positively contribute to mechanisms leading to disease 
remission. If so, possibilities for immunological intervention in JCA. and possibly 
also RA, may be found in strategies aimed at manipulating peripheral tolerance 
through vaccination with hsp60, or peptides containing defined conserved hsp 
epitopes. 

The supe rior disease suppressive poienri aloj r bqcterialhspj )ver mammalian hsp. 

The possibility that the presence of bacterial flora contributes to the establishment 
or maintenance of peripheral tolerance has been suggested by experimental find- 
ings in germ-free animals. In the case of arthritis, experiments performed in inbred 
Fisher rats have been most illustrative (Kohashi et al. 1986). Fisher rats are rela- 
tively resistant to the induction of arthritis following immunisations with mycobac- 
teria or streptococcal cell walls. However, germ-free bred Fisher rats are suscepti- 
ble to a degree similar to Lewis rats. Reconstitution of the gut with £. coli bacteria 
or with the bacterial flora as present in conventionally bred animals was shown to 
lead to arthritis resistance, despite the fact that the animals had a history of germ- 
free development Altogether, it seems that mechanisms of peripheral tolerance as 
a hedge against autoimmunity are dependent, at least in part, on interactions with 
the environmental microflora. 

To achieve a lasting restoration of tolerance in the case of disease, it seems most 
adequate to target immunotherapy to the enforcement of natural mechanisms that 
contribute to maintenance of self tolerance. In other words, exposure of the im- 
mune system to cross- reactive bacterial antigens, such as hsp's. might well stimu- 
late the immune system to resume control over unwanted self-reactive clones. In 
line with the known contribution of bacterial gut flora to tolerance, it seems best to 
effectuate such exposure through oral administration of bacterial antigens. Al- 
though little support for the effectivity of such an approach can be obtained from 
work in experimental disease models, so far from experience in human medicine 
such support can be obtained. Laboratoires-OM (Geneva) has been producing £. 
coli bacterial lysates. which are used amongst others for the treatment of RA. They 
are administered via the oral route and have shown in multiple trials in RA patients 
an effectivity comparable with that of gold (Rosenthal et al. 199 1 ). Recent analyses 
have revealed that the £. coli hsp60 molecule (GroEL) is one of the more promi- 
nent immunogens present in this material (Vischer & Van Eden 1994). This would 
suggest that £. coli hsp60. when administered orally, may trigger a T cell regula- 
tory event that contributes to the control of RA. in a way similar to the effect of 
mycobacterial hsp60 in models of experimental arthritis. 

As discussed before, the conserved bacterial hsp60 sequence 256-265 was found 
to induce protection against arthritis induction, most likely through the induction of 
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F/'g. 2. Rat peptide 256-270 fails to induce protective T cells. Upon immunisation with rat 
256-270 proliferative T cell responses were detected with specificiry for a cryptic rat-unique 
non-conserved pan of this peptide. 



self hsp60 reactive T cells. However, upon immunisation with a longer peptide 
comprising the equivalent rat hsp60 256-270 sequence, the "rat analog" peptide, 
the animals were not found to be protected. Detailed analysis of the T cells re- 
sponding to the rat (self hsp) peptide, revealed that such cells were recognising the 
carboxy-terminal non-conserved pan of the peptide (see Fig. 2). Moreover, the 
cells were not proliferating in the presence of the complete mammalian hsp60 mol- 
ecule. In other words, being confronted with this self peptide, the animal appeared 
to have selected for recognition a cryptic epitope. Thus, as far as we can infer from 
the data obtained with the hsp60 256-270 sequence, there is evidence that protec- 
tion is obtained more easily with bacterial (self-like) sequences than with the self 
sequence itself. The responses of the bacterial hsp60 256-265 specific cells in the 
presence of the self hspoO 256-265 analog were relatively low compared to the re- 
sponse induced by the bacterial sequence. Thus, it is possible foat the cross-reac- 
tive self response is due to the presence of low-affinity self-reactive f ceils. Such 
cells may well have escaped the process of negative selection, and may have been 
positively selected, and such cells may be of a regulatory nature mine presence of 
this same self antigen. In that case, it is possible lhat such self epitope is seen by the 
ceiisln the periphery as non-stimulatory peptide analogs. 

In line with this are recent experiments done with human (RA) T cells, which 
have indicated the elaboration of functionally distinct cytokine patterns depending 
on whether the cells were stimulated with the mycobacterial or the human hsp60 as 
an antigen (van Roon et al., in preparation). 

DOMINANT DISEASE SUPPRESSIVE POTENTIAL OF PEPTIDE ANALOGS 

The remarkable potential of our self-like bacterial peptide and not the self peptide 
itself to induce disease protective regulation through T cell cross-recognition of 
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which is now clear for both human and rat (Broeren et al. 1995a) could well have 
functional significance, as we have discussed for hsp's, for signalling feed-back 
regulatory events, in this case targeted to activated T cells. The nature of the regu- 
latory potential of such cells remains to be elucidated. V|Jl8 (17-31) responsive 
cells, which inhibited disease development upon transfer, were seen to produce 
INFyand relatively low amounts of IL2. This phenotypic pattern resembles the an- 
ergic cells, with supposed suppressive activities, as described by Lombardi et al. 
(1994). They may consume IL2, which is needed by their target cells and they may 
compete for MHC-peptide complexes at the APC level. Also, their INFy produc- 
tion may have suppressive effects, in line with earlier observations that administra- 
tion of anti-INFy in the phase of AA remission leads to prolonged disease (Jacob et 
al. 1989). These experimental observations have proven the principle to be valid: 
TcR V-gene products are recognizably exposed on T cells and the repertoire har- 
bours T cells with the right specificity, and capacity to respond to them. Even so. 
TcR fragments may be internalised by professional APCs in order to activate such 
T cells. These findings have indicated that the prerequisites for preferentially 
downregulatory control are present in T-T cell recognition events that may occur at 
the site of inflammation. It is very conceivable that also this contributes to domi- 
nant peripheral tolerance. 

Fig. 4 represents a compilation of the various T cell specificities which may have 
contributed to the various arthritis regulatory mechanisms described. 



SUMMARY 

Tolerance for self has appeared incomplete for many self antigens. We have ob- 
tained experimental evidence that both for self heat shock proteins and T cell re- 
ceptor V-genc products, reactive T cells are part of the normal immune repertoire. 
Furthermore, it has become apparent that stimulation of T cell responsiveness to 
these antigens, by using peptide immunisation or by transfer of activated T cells, 
raises resistance to experimentally induced autoimmune arthritis. In addition, 
available evidence has suggested that these reactivities may be functional during 
natural processes of disease remission. 

The observations with regard to heat-shock proteins have indicated that mecha- 
nisms leading to disease resistance are most efficiently triggered by exposing the 
immune system to non-self antigens such as bacterial hsp's. which are similar to . 
but not identical to . self. Experimental evidence has been obtained, that conserved 
bacterial hsp peptides, may trigger self hsp reactive T cells, with disease suppres- 
sive regulatory potential. It is possible that such self hsp reactive T cell s , being ex- 
panded by recognising bacterial peptides as full agonists, do. in fact, perceiv e the 
self e pitopes as partial agonists, a nd th erefore have the possibility_ of displaying 
downrejujatory activity at the s ite of inflammation. Experiments with peptide ana- 
logs of self epitopes, being variants of disease critical T cell epitopes, have indeed 



12 FEB '96 12=06 RIJKSU^ 



VAN EDEN ETAL, 




r<l 4 m v^t ecu tP «inciu M KiSS?5223S 

h^O lift-ltt. A183 to » « «rthri^ luppreiilve. JU1 «o 8 - 



lueeMted that also their activity in 
dp" , of dominant immunological tolerance. 



modulating disease may comply with the pria- 



ACKNOWLEDOENtEN'TS 



„ . hv .Wellcome Trust travelling postdoctoral research 
SAL Andenon was supported by ^"""f^ ^ppj^d by The Dutch Or- 
fellowship to Western Europe. Part of*e_ *J^2 Reumafond." en bet 

ante. 



12 FEB '96 12' 07 RIJKSUNIV. DGK Mt1U*x^ 



HSP'S (ALTERED) SELF PEPTIDES. T CELL REGULATION 17 
REFERENCES 

- • w«™d,lL a. ft vn Eden. w. OW4) Different^ myeobic- 

don pnwtk./ *S;JSff ■ B Noorfill, A. * «« Eden. w. Aalv«- 

»1 .nhiiita./. $ V,SS|; T imoloeytt Monition of I»p60 to "J**"?"* 1 

New York, In pre«. Dewch«nd, H., Walker, M.D, vin Act Tit, 

*$Kta . : model ^f^^^ziTS: ^om-Ogink, 

Boog, CJA de ^^^^ L S^oS2) Two monoclonal udbodta. 

iSjuvenifichronlc i*^-** ^"mS ,' vm der Zee, R-, fc»W. 

Ul| e of hunta* P^" S! ^^,7hmPU™. ». Boo,, CI* * vm Edtn. 
menu idjww whKd. to no. S"! 1 »^ i . u> „ t joly.rtMlto IV. l»o«iton by . lyo- 



t 



VAN EDEN ETAL- 



Orey.RM.* 
itnttgonUa 



of the T c6ll necptor. Cell 68, (vm ^ cHSng ^ -ftR Kteettve Tcell 

(1990) IncMKd annsen re«covny « « 
Rev. Mtd. Miercb- 



12 FEB '96 12=08 RIJKSLMIV. DGK IW1M0L0GIE 



HSP'S (ALTERED) SELF PEPTIDES, T CELL REGULATION 19 

Vacher XL. * v» Eden. W. (.994) 0*1 de.enlblli-tlon in Aeunutold enhrftU (RAX 
Ann. KArum. DjMCSCt.^,lQt- R Iootten< U scWUf. A. A vtt Eden. W. 

Wauben. MH-Mn Boo * ^ v«** gJift p^dYenelogue. of dUewe wocUtod 



M.C, Meloen R.H. 



„ 4 vtn Eden, W. (1 993) a pc£<*" ^ (k . pepdde but not to 

« Up W Induce. T cell. that recogn be £ "P£>P* « » «* ntMtu: "™" 
S nimrtlly pwcMUd form. £ Wa8enM r, v« Eden. W. 

WllBink B, Hoi"*- M- S^'STJ^KS W*"* by *-»^ 



12 FEB '96 11:50 RIJK^^V. DGK IfTUNOLOGIE 

HEAT-SHOCK PROTEINS AND T CELL REPERTOIRE 



'Central self-tolerance* 
(thymus) 



'Dominant responsiveness' 
to bacterial hsp's 



Neg. selection for 'full agonisl 
seif-hsp epitope 

Pos. selection for 'partial agonist' 
self-hsp epitope 



Expansion of pos. selected cells on 
'full agonist' bacterial hsp epitopes 
(-conserved [self-crossreactivo] hsp 
epitopes) 



'Peripheral tolerance' 
for conserved self-hsp 
epitope 



(Bystander?) Re gulation of inflam- 
mation by T cells responding :o 
upregulated 'partial agonist] self- 
hsp epitopes (stress-response) 



BO 39207 



la 

immunogenic antigens. 

WO 88/06591 discloses mycobacterial peptides for use in vaccines 
against mycobacterial infections, including the s quence 231-245 of hsp65 
of N. tuberculosis . The mapping of T cell epitopes using mycobacterial 
5 antigens, including sequence 112-132 of hsp65 is decribed in EMBO J. 6, 
1245-1249 (1987). The role of the sequences 211-225, 231-245 and others of 
mycobacterial hsp65 in human T cell recognition is reported in J. Immunol. 
l4l, 2749-275*+ (1988). WO 90/10449 teaches the use of the sequence of the 
human hsp65 corresponding to the mycobacterial sequence 410-432 in the 
10 treatment of insulin dependent diabetes mellitus. 
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Attempts to induce AA by immunisation with hsp65 alon proved un- 
successful. Instead, this approach conferred r sistance to subsequently 
attempted induction of AA with whole Mt (5,6). This protective effect is 
5 believed to be mediated by T cells specific for hsp65 (7). Preimmunisation 
with mycobacterial hsp65 has subsequently been reported to confer 
protection against other forms of experimental arthritis induced with 
streptococcal cell walls (8), collagen type II (6,9). or synthetic 
adjuvants such as CP20961 (6) and pristane (10). 

10 Mycobacterial hsp65 belongs to the hsp60 family of heat shock 

proteins which is highly conserved throughout evolution, and shares k&% 
aminoacid identity with the mammalian homologue, PI or hsp60 (11). 
Expression of mammalian hsp60 is known to be upregulated as a physiological 
response to various stressful stimuli, and has been shown to be elevated 

15 in inflamed synovia of patients with RA (12) , or juvenile chronic arthritis 
(JCA, ref.13). 

D escription o f the inventipn 

The invention is based on the finding that protective epitopes for 

20 prevention and treatment of inflammatory diseases are located at relatively 
short regions (about 5 to 15 aminoacids) of stress proteins, which regions 
are highly conserved between microorganisms and mammals . In addition to the 
high degree of identity in the protective epitopes, the proteins are, more 
generally, highly conserved between microorganisms and mammals. 

25 The term "stress protein" is used here to denote enzymes or proteins 

that exhibit a raised level of synthesis during inflammation or other 
stress stimuli in cells residing at the site of such inflammation or stress 
condition. Normally, stress protein are constitutively expressed, e.g. to 
exert house-keeping and metabolic functions in cells. In this description, 

30 a "microbial stress protein" is to be understood as a microbial homologue 
of a mammalian stress protein. Inflammation may result from infection, 
autoimmune disease, tumour growth, transplant rejection or tissue trauma. 
Other stress stimuli include increased temperature (up to 45°C), drugs, 
heavy metals, exogenous organic substances, oxidants, bacterial toxins, 

,35 LPS, stress inducing lipoproteins, mitogens (PHA, ConA) and cytokines , such 

y 

as IL1, IL2, TNFa, INFa and p\ IL6 and IL12. 

Raised synthesis can lead to a raised level of excretion or release 
of such proteins by cells or a raised level of presentation to the immune 
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Claims 

1. Peptide corresponding to a part of the aminoacid sequence of a microbial 
protein having a conserved mammalian stress protein homologue, wherein the overall 
aminoacid sequence identity between the microbial and the mammalian homologues is 

5 at least 25%, the sequence identity between the microbial and the mammalian homo- 
logues of an area of at least 75 consecutive aminoacids is at least 40% , said part 
comprising 5-30 aminoacids . at least 5 of which are identical with the corresponding 
aminoacids in the same relative position in a T cell epitope of said stress protein, said 
epitope and said part containing at least 4 consecutive aminoacids which are identical 

30 with the corresponding mammalian stress protein aminoacids. 

2. Peptide according to claim 1, wherein the overall aminoacid sequence identity 
between the microbial and the mammalian homologues is at least 40% and the sequence 
identity between the microbial and the mammalian homologues of an area of at least 75 
consecutive aminoacids is at least 50%. 

15 3. Peptide according to claim 1 or 2, wherein said stress protein is selected from 
heat-shock proteins and stress-induced enzymes. 

4. Peptide according to claim 3, wherein said heat-shock protein is heat shock 
protein hsp65 of Mycobacterium tuberculosis ( identical to hsp65 of M. bovis BCG) as 
depicted in SEQ ID No. 1. 

20 5. Peptide according to claim 4, wherein the peptide comprises at least 5 
aminoacids which are identical with the corresponding aminoacids in the same relative 
position in one of the sequences 81-100 and 241-270 of SEQ ID No. 1. 

6. Peptide according to claim 5, wherein the peptide comprises at least 5 
aminoacids which are identical with the corresponding aminoacids in the same relative 
25 position in one of the sequences 84-95 and 256-265 of SEQ ID No. 1. 
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7. [ - provisionally deleted - ] 

8. Peptide according to any one of claims 1-6, wherein said part does not contain 
one or more sections of 5-50 aminoacids corresponding to T cell epitopes of said stress 
protein, which epitopes contain less than 3, especially less than 4, consecutive 

5 aminoacids which are identical with the corresponding mammalian stress protein amino- 
acids. 

9. Peptide according to any one of claims 1-8, wherein one or more of the 
aminoacid residues has been exchanged with a residue of an aminoacid having similar 
size, charge and polarity, or with aminoacid mimetics resulting in one or more backbone 

10 modifications. 

10. Method of producing a peptide according to any one of claims 1-9, comprising 
the steps of: 

a) selecting a microbial protein having a conserved mammalian stress protein 
homologue, wherein the overall aminoacid sequence identity between the microbial and 

15 the mammalian homologues is at least 25%, and the sequence identity between the 
microbial and the mammalian homologues of an area of at least 75 consecutive 
aminoacids is at least 4_0_%; 

b) preparing peptides comprising 5-30 aminoacids at least 5 of which are identical with 
the corresponding aminoacids in the same relative position in said stress protein, of 

20 which a series of at least 4 consecutive aminoacids is identical both to a series of 
aminoacids of the selected microbial protein and to the corresponding series of 
mammalian stress protein aminoacids; 

c) screening the prepared peptides for the presence of a T cell epitope. 

11. Nucleotide sequence encoding a peptide according to any one of claims 1-8. 

25 12. Expression system capable of expressing a peptide according to any one of 
claims 1-8. 



BO 39207 



37 



PCT/NL95/00108 



13. Microorganism or eukaryotic cell containing an expression system according 
to claim 12. 

14. T cell or cell expressing a T cell receptor from it, activated by immuno- 
stimulation using a peptide according to any one of claims 1-9. 

15. Antibody raised against a peptide according to any one of claims 1-9. 

16. Pharmaceutical composition suitable for treatment of or protection against an 
inflammatory disease, including autoimmune diseases, such as diabetes, arthritic 
diseases, atherosclerosis, multiple sclerosis, myasthenia gravis, containing a peptide 
according to any one of claims 1-9, a nucleotide sequence according to claim 11, an 
expression system according to claim 12, a cell according to claim 13 or 14, or an 
antibody according to claim 15. 

17. Diagnostic composition suitable for detecting an inflammatory disease, 
including autoimmune diseases, containing a peptide according to any one of claims 1-9 
or an antibody according to claim 15. 
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Claims 

1. Peptide corresponding to a part of the aminoacid sequence of a microbial 
protein having a conserved mammalian stress protein homologue, wherein the overall 
aminoacid sequence identity between the microbial and the mammalian homologues is 

5 at least 25%, the sequence identity between the microbial and the mammalian homo- 
logues of an area of at least 75 consecutive aminoacids is at least 40%, said part 
comprising 5-30 aminoacids, at least 5 of which are identical with the corresponding 
aminoacids in the same relative position in a T cell epitope of said stress protein, said 
epitope and said part containing at least 4 consecutive aminoacids which are identical 

io with the corresponding mammalian stress protein aminoacids. 

2. Peptide according to claim 1, wherein the overall aminoacid sequence identity 
between the microbial and the mammalian homologues is at least 40% and the sequence 
identity between the microbial and the mammalian homologues of an area of at least 75 
consecutive aminoacids is at least 50%. 

15 3. Peptide according to claim 1 or 2, wherein said stress protein is selected from 
heat-shock proteins and stress-induced enzymes. 

4. Peptide according to claim 3, wherein said heat-shock protein is heat shock 
protein hsp65 of Mycobacterium tuberculosis (identical to hsp65 of M. bovis BCG) as 
depicted in SEQ ID No. 1. 

20 5. Peptide according to claim 4, wherein the peptide comprises at least 5 
aminoacids which are identical with the corresponding aminoacids in the same relative 
position in one of the sequences 81-100 and 241-270 of SEQ ID No. 1. 

6. Peptide according to claim 5, wherein the peptide comprises at least 5 
f aminoacids which are identical with the corresponding aminoacids in the same relative 

25 position in one of the sequences 84-95 and 256-265 of SEQ ID No. 1. 
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7. [ - provisionally deleted - ] 

8. Peptide according to any one of claims 1-6, wherein said part does not contain 
one or more sections of 5-50 aminoacids corresponding to T cell epitopes of said stress 
protein, which epitopes contain less than 3, especially less than 4, consecutive 
aminoacids which are identical with the corresponding mammalian stress protein amino- 
acids. 

9. Peptide according to any one of claims 1-8, wherein one or more of the 
aminoacid residues has been exchanged with a residue of an aminoacid having similar 
size, charge and polarity, or with aminoacid mimetics resulting in one or more backbone 
modifications. 

10. Method of producing a peptide according to any one of claims 1-9, comprising 
the steps of: 

a) selecting a microbial protein having a conserved mammalian stress protein 
homologue, wherein the overall aminoacid sequence identity between the microbial and 
the mammalian homologues is at least 25%, and the sequence identity between the 
microbial and the mammalian homologues of an area of at least 75 consecutive 
aminoacids is at least 40%; 

b) preparing peptides comprising 5-30 aminoacids at least 5 of which are identical with 
the corresponding aminoacids in the same relative position in said stress protein, of 
which a series of at least 4 consecutive aminoacids is identical both to a series of 
aminoacids of the selected microbial protein and to the corresponding series of 
mammalian stress protein aminoacids; 

c) screening the prepared peptides for the presence of a T cell epitope. 

11. Nucleotide sequence encoding a peptide according to any one of claims 1-8. 

12. Expression system capable of expressing a peptide according to any one of 
claims 1-8. 
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13. Microorganism or eukaryotic cell containing an expression system according 
to claim 12. 

14. T cell or cell expressing a T cell receptor from it, activated by immuno- 
stimulation using a peptide according to any one of claims 1-9. 

15. Antibody raised against a peptide according to any one of claims 1-9. 

16. Pharmaceutical composition suitable for treatment of or protection against an 
inflammatory disease, including autoimmune diseases, such as diabetes, arthritic 
diseases, atherosclerosis, multiple sclerosis, myasthenia gravis, containing a peptide 
according to any one of claims 1-9, a nucleotide sequence according to claim 11, an 
expression system according to claim 12, a cell according to claim 13 or 14, or an 
antibody according to claim 15. 

17. Diagnostic composition suitable for detecting an inflammatory disease, 
including autoimmune diseases, containing a peptide according to any one of claims 1-9 
or an antibody according to claim 15. 
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Fig. 14 (l) 



Glyceraldehyde-3-phosphate d hydrogenase s qu nces of 
Bacillus stearothermophilus (upper sequence) and 
Rattus norvegicus (Rat) (low r s quence) 

Identical aminoacids: Bacillus / Rat (182 = 54.3%) 

* Similar, not identical aminoacids: Bacillus / Rat (115) 
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Fig. 14 (3) 
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I. Basis of the report 



1. This report has been drawn up on the basis of (Replacement sheets which have been furnished to the receiving 
Office in response to an invitation under Article 14 are referred to in this report as "originally filed" and are 
not annexed to the report since they do not contain amendments. ): 



[x] the international application as originally filed. 



] the description, pages , as originally filed, 

pages , filed with the deiand, 

pages , filed with the letter of _ 

pages , filed with the letter of . 



, Nos. , as originally filed, 

Nos. , as amended under Article 19, 

Nos. , filed with the deiand, 

Nos. , filed with the letter of 

Nos. , filed with the letter of 



[ ] the drawings, sheets/fig , as originally filed, 

sheets/fig , filed with the demand, 

sheets/fig , filed with the letter of . 

sheets/fig , filed with the letter of . 



2. The amendments have resulted in the cancellation of: 

[ ] the description, pages 

[ ] the claims, Nos. 

[ ] the drawings, sheets/fig 



3. [ ] This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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III. Non-establishient of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), or 
to be industrially applicable have not been and will not be examined in respect of: 

[ ] the entire international application, 

[x] claims Hos. 1-3, 7-17 (when dependent on Claims 1-3) 

because: 

[ ] the said international application, or the said claims Nos. relate 

to the following subject matter which does not require an international preliminary examination (specify): 

[ ] the description, claims or drawings (indicate particular elements below) or said claims 

Nos. are so unclear that no meaningful opinion could be formed 

(specify): 

[ ] the claims, or said claims Nos. are so inadequately supported by 

the description that no meaningful opinion could be formed. 

[x] no international search report has been established for said claims 
Nos. 1-3, 7-17 (when dependent on Claims 1-3). 
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V. Reasoned stateient under Article 35(2) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such stateient 



1. STATEMENT 



Novelty (N) Claims YES 

Claims 4-17 NO 

Inventive Step (IS) Claims YES 

Claims 4-17 NO 

Industrial Applicability (IA) Claims 4-17 YES 

Claims NO 



2. CITATIONS AND EXPLANATIONS 

The following documents are referred to: 
D1=WO-A-88065916 

D2=EMBO Journal, 1987, pp. 1245-1249 
D3=Journal of Immunology, 1988, pp. 2749-2754 
D4=EP-A-322 990 
D5=EP-A-262 710 
D6=WO-A-9010449 



Novelty f Article 33(2) PCT) 

The peptide sequences as claimed, including the more 
restricted ones of Claim 6 , are anticipated by the 
documents D1-D3 . 

See especially the following pages: 
Dl, p. 8 sequence 231-245 

D2, p. 1247 sequence 112-13 2, overlap in DDVAG = sequence 

81-85 as claimed - see comment on page 1248, 
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column 2, about identity. 

See also the selection method, page 1248, 
column 2, bottom. 

D3, Table 1. .. .sequences 231-245, 241-255 and 91-105 - the 
latter overlapping with sequence 84-95 of 
Claim 6. 

Since the related matter of the dependent claims is consi- 
dered obvious to the skilled man once the sequences are 
available, no presence of novelty can be acknowledged. 

Inventive step ( Article 32(3) PCT) 

Similar approaches using (other/overlapping) fragments of 
M. Tuberculosis are already known in the prior art - see 
also the additional documents D4-D6, and more specifically 

D4, p. 6 Use of other fragments for protection against 

induction of adjuvant arthritis, 

D5, p. 3 Use of further fragments, including the neigh- 
bouring 171-240, for the preparation of compo- 
sitions for allevation, treatment and diagno- 
sis of autoimmune diseases. 

D6, p. 7 Use of fragments for prevention or treatment 

of diabetes mellitus. 

Having regard to the teachings and the extensive background 
references of the cited documents, it is evident that most 
of the characteristics of hsp65 (and related proteins) are 
well known. 

Moreover, the discussion of D3 , pages 2752-53, is also 
instructive about the possibilities offered by these 
peptides . 
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VII. Certain defects in the international application 

The following defects in the fori or contents of the international application have been noted: 
Prior art fRule S.lfaHiil PCT) 

The most relevant prior art, as found during the inter- 
national search, has not been cited in the Description. 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

1. 

On page 5 (bottom) and page 6 (top), the references to 
Fig. 14 are unclear, because said figure is not present. 

2. 

Since M. Tuberculosis and M. Bovis are not identical, 
the bracket of Claim 2 is not clear. 

Should the complete sequence be identical , this should 
be pointed out. 

3. 

In Claims 5-7, it is not clear whether the wording "..com- 
prise ^ at least 5 amino acids which are in the same relative 
position.." indicates identical amino acids or not. 

4 . 

Claim 9 has no clear interpretation, because the exchange 
of one or, in particular, more amino acid(s) may result in 
a completely different peptide, especially in the case of 
shorter peptides. 

5. 

Claim 10 borders on a scientific theory under Rule 39.1/67.1 
and there is no evidence that this will invariably lead the 
skilled man to a successful result. 

In view of the anticipating prior art, the question of non- 
unity also arises. 

6. 

Claim 13 appears to include known microorganisms; in the case 
of special strains, the conditions of Rule 13bis must be ful- 
filled (deposits). 
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I. Basis of the report 



1. This report has been drawn up on the basis of (Replaceient sheets which have been furnished to the receiving 
Office in response to an invitation under Article 14 are referred to in this report as "originally filed" and are 
not annexed to the report since they do not contain amendments.): 



[ ] the international application as originally filed. 



[x] the description, pages 1, 3-34_ 
pages 



pages la , 2_ 
pages 



as originally filed, 
_, filed with the demand, 
_, filed with the letter of 12 . 02 . 96, 
_, filed with the letter of , 



[x] the claims, Nos. _ 
Nos. . 



Nos. 1-17_ 
Nos. 



as originally filed, 
_, as amended under Article 19, 
_, filed with the demand, 
_, filed with the letter of 12.02.96, 
_, filed with the letter of , 



[x] the drawings, sheets/fig 1-1 3_ 
sheets/fig 



sheets/fig 14(l)-(3)_ 
sheets /fig 



_, as originally filed, 

_, filed with the demand, 

_, filed with the letter of 12.02.96, 

_, filed with the letter of . 



2. The amendments have resulted in the cancellation of: 

[ ] the description, pages 

[ ] the claims, Nos. 



[ ] the drawings, sheets/fig _ 



3. [ ] This report has been established as if (some of) the aiendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 
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III. Non-establishient of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claiied invention appears to be novel, to involve an inventive step (to be non-obvious), or 
to be industrially applicable have not been and will not be examined in respect of: 

[ ] the entire international application, 

[x] claims Nos. 1-3 , 7-17 (partially) 

because: 

[ ] the said international application, or the said claims Nos. relate 

to the following subject natter which does not require an international preliminary examination (specify): 

[ ] the description, claims or drawings (indicate particular elements below) or said claims 

Nos. ; are so unclear that no meaningful opinion could be formed 

(specify) : 

[ ] the claims, or said claims Nos. are so inadequately supported by 

the description that no meaningful opinion could be fonted. 

[x] no international search report has been established for said claims 
Nos. 1-3, 7-17 (partially) . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such stateient 



1. STATEMENT 



Novelty (N) Claims 1 - 1 7 (? ) See note below YES 

Claims NO 

Inventive Step (IS) Claims 1-17 (? ) See note below YES 

Claims NO 

Industrial Applicability (IA) Claims 1-17 YES 

Claims NO 



2. CITATIONS AND EXPLANATIONS 

Novelty and inventive step (Article 33(2) and (3) PCT) 

It appears that the present compounds and their use are 
novel and inventive over the prior art, but the unclari- 
ties referred to in Sections VII and VIII must be attended 
to. 



Note: 

The search report has been based on a restricted search and 
refers to Claims 4-6 and to Claims 1-3 and 7-17 in part, 
including the real examples given in the Description. 
This preliminary examination report is established on the 
same basis. 
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VII. Certain defects in the international application 



The following defects in the fora or contents of the international application have been noted: 
1. 

The Description has not been amended to correspond to 
the amended claims. 

See especially the restriction to "5-30 amino acids" 
(total length of the peptide) and "at least 40% (se- 
quence identity)", both of Claim 1. 

Note 1: 

Figure 14 was filed 12.02.96 in response to a remark that 
this figure was not present in the application documents. 
However, it has later been established that the figure was 
correctly filed and no objection remains. 

Note 2: 

Although some amendments have been made in Claim 1, the 
objection by the ISA to search Claims 1-3 still holds. 

Note 3: 

There is no Claim 7 [=provisionally deleted] . 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are lade: 

1. 

The lengthy definitions, including the use of terms 
such as "preferably" and "especially" do not meet the 
requirements for clarity, see e.g. page 3 and claims. 
In spite of these definitions, the reader would not 
easily perceive the actual scope of the claims even 
if he would understand the underlying concept. 

Initial objections in view of overlapping sequences 
disclosed in D1-D3 were rejected by the Applicant on 
the basis that further criteria were not fullfiled. 
This may be acknowledged but pinpoints the difficulty 
encountered by the reader in establishing what is co- 
vered by the claims; 

D1=WO-A-8806591 

D2=EMBO Journal, 1987, pages 1245-1249 
D3=Journal of Immunology, 1988, pages 2749-2754 

2. 

Claim l, and thus the dependent claims, is now 
directed to a peptide of 5-30 amino acids. 
Even if this may be implicit from line 7, it 
should preferably be made clear at the beginning 
of the claim. 

The basis for this restriction appears to be page 6, 
line 4. 
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3 . 

Claim 9 is not clear because it appears that further 
modifications should be made on the peptide. 
The final scope is therefore unclear and it would al: 
be doubtful whether further deviations would still 
result in useful compounds. 
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